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Abstract

When an observer views a picture, enough information processing
occurs prior to the first eye movement to direct the eyes to an informa
tive portion of the picture.

This early processing is influenced by the

overall coherency of the picture and the informativeness of the various
sections of the picture.

The present study tested the hypothesis that

the processing of pictorial information proceeds in a hierarchical man
ner from the most informative sections of a picture to the least informa
tive sections.

The hypothesis was evaluated by observing changes in the

recognition accuracy of high medium and low informative sections of a
picture, located in either the center or periphery of the picture, at
various exposure durations.
4

One hundred and twelve (56 female) undergraduates were randomly
assigned to groups of 14 (7 female) subjects which saw the stimulus pic
tures for either 10, 30, 50, 75, 100, 150, 300, or 1000 milliseconds
(msec).

The individually tested subjects were shown a picture for the

group appropriate exposure duration, followed by a visual noise mask,
and finally a portion of a picture which served as a recognition probe.
Subjects responded by indicating whether or not the probe was from the
stimulus picture, and then rating their confidence in the decision.
The stimulus pictures had previously been divided into eight
sections, four across by two down.

They were rated such that the loca

tion of a high, medium, and low informative section was known for each
ix

picture.

An equal number of pictures representing each level of informa

tiveness in both the center and the periphery were selected for the
stimulus set.

For half of the trials, match trials, the probe was from

the stimulus and for the remainder, mismatch trials, it was not.
Probes of medium informative sections of the stimulus picture
were recognized better than probes of high and low informative sections.
Sections at central locations were more accurately recognized than those
at peripheral locations.

Informativeness and location interacted such

that medium informative sections had superior recognition at peripheral
locations as opposed to central locations while high informative probes
were recognized better centrally rather than peripherally.
Confidence ratings by the subjects followed essentially the same
pattern of main effects and interactions.

Medium informative sections

were more confidently rated than high or low informative sections, par
ticularly at the peripheral locations.

Comparison of match and mismatch

trials revealed significantly more confidence when the probe was from
the stimulus picture than when it was not.
The findings appear to be explicable by a conceptualization
derived from a synthesis of the levels of information concept of stimu
lus encoding and the dual informational model of perceiver experience.
The levels of information concept proposes that the structure of infor
mation in a picture dictates the type of processing which will occur
during encoding.

The dual information model contends that the perceiver

has explicit knowledge of two types of information available, a general
characterization of the picture and a set of identified objects.
present formulation merely suggests that the levels of information
x

The

encoding results in sufficient information for a dual information expe
rience by the perceiver.

This combination can explain the findings of

the present study.

xi

CHAPTER I

Introduction

Pictures, from caricatures and line drawings to photographs and
oil paintings, pose an interesting dilemma.

How is it that lines and

forms and colors are organized into not only the perception of paint and
canvas, but also a more or less veridical experience of a portion of the
world?

It is this experience of the world which has become the focus of

investigations in the area of picture perception.

Within this context

psychologists have begun to investigate both the characteristics which
stimulate and enhance this perception and the nature of the perceptual
experience derived from pictures.
Two major theoretical frameworks have evolved to address the
issues of picture perception.

Both attempt to explain visual percep

tion in general with pictures representing a unique optic array.

The

theories are distinguishable by their different emphasis on the inter
action of the individual with environmental information.

The perceiver

approach, associated with Hochberg (1968, 1970, 1972) and Neisser (1967),
is characterized by an emphasis on the role of the perceiver.

It

assumes that perception is the result of the active use of information
by an organism; this information is extracted from the environment and
synthesized in the mind.

In contrast is the information-based approach

whose proponents, most notably Gibson (1966), contend that the structure
1
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and organization of perception is a result of the structure of the
information conveyed by the environmental stimuli.

While the perceiver

retains an active role in this theory, the activity is centered on
obtaining information not processing.
Because of the influence of these theories on the study of pic
ture perception, they will both be reviewed in greater detail.

This

review will be followed by a survey of research in picture perception as
it leads to the problem to be addressed in this study, which is stated
in the concluding section of this chapter.

The Information-Based Approach

The information-based approach has evolved from Gibson's (1950,
1966) theory of perception which focuses on the influence of information
from the environment on perception.

"Information-based" in this context

refers to the assumption that objects in the environment convey informa
tion to the perceiver.

A portion of the information in an optic array

is encountered in each glance.

The contents of a glance constitute what

Gibson (1950) termed the "visual field".

These visual field contents

are momentary and are clear in the center and vaguer toward the periph
ery.

The experience is limited to the pure retinal image, that is, con

stancies are not perceived nor is there synthesis of previous informa
tion.

In visual exploration a sequence of visual field experiences

occurs over time.
Clearly this segmental visual field is not the way in which peo
ple phenomenally experience the world; indeed a visual field experience
can only be achieved with great difficulty.

Rather our perceptual
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experience is of a continuous environment, equally clear in all areas,
which is perceived by scanning.

This is Gibson's (1950) "visual world";

a world perceived as panoramic with solid objects which do not move and
which adheres to perceptual constancies, such as size, shape, and color.
It may appear at first that this visual world experience would require
some processing of information by a mental structure to organize the
successive visual field inputs.

Gibson (1966) points out that the

assumption of a mental process is unnecessary.
samples can be considered an intact unit.

Each set of sequential

Successive samples are not

independent but contain an overlap of information since the maximum
excursion of an eye movement is much less than the angular field of the
eye.

This overlap or common structure provides a permanence as the

visual field changes, an "invariance under transformation".

Since this

invariant information structures the light received by the observer, it
structures the experience of the optic array.

Thus, invariant informa

tion forms the visual world without the need for incorporating a mental
process.
The observer is an active information seeker, not limited to
passively awaiting the external stimulation of receptors.

Active per

ception can be seen in such behaviors as orienting to maximize stimula
tion and exploration of available sources.

In addition, active percep

tion can involve attention, the selection of information, and reaction,
the adjustment of the organism following stimulation.

Thus, this model

recognizes the role of both external and internal sources of information
in a recursive relationship to produce perception.

The activity of the
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observer is in obtaining information, with the structure of the percep
tion determined by the information conveyed by the stimulus.
One important component of active perception is the tendency
toward economical perception or selective attention (Gibson, 1966).

Any

object or event presents more information to the observer than is neces
sary to identify the stimulus as unique; observers develop the ability
to register only that invariant information which distinguishes one ob
ject or event from another.

Economy is emphasized in the detection of

diagnostic features in the structure of stimulation.
Addressing picture perception specifically, Gibson (1971) pro
posed that pictures must be considered to transmit information which has
a structural resemblance to the information the visual world depicts.
Information is carried by the light which is reflected by the picture in
an information equivalence of the scene represented.

The light trans

mits the invariant information necessary to perceive the object or event
represented.

Information is also present which allows the observer to

recognize the fact that the stimulus is a picture.

Pictures are con

sidered to transmit visual world information since the perceptual con
stancies, the clarity, and the integration are not those typical of the
visual field.

Indeed the processes involved in viewing a picture are

identical to those

Gibson

postulates for normal visual perception.

When the viewer scans a picture, information is extracted through visual
field segments which are synthesized into a visual world experience.
The fact that a visual world experience can result from a picture is sup
portive of the picture as an informational equivalent of an environ
mental stimulus array.
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Gibson views picture perception as a mediated perception of the
features of the world.

This perception is a result of the structural

equivalence of information transmitted by light reflecting from a pic
ture with the information contained in the light from the original optic
array.

Obtaining the information necessary for perception is an active

process on the part of the observer which is achieved by orienting,
exploring, attending, and reacting.

Though a great deal of information

is available, an economical approach is followed such that only that
information which is necessary to distinguish objects or events is
registered.
Support for the Information-Based Approach as Applied to Picture
Perception.

Hagan (1974) has reviewed the picture perception literature

from Gibson's perspective and has attempted to offer both logical and
research support for this theory.

While the article deals with the

issue of picture perception at length, the two arguments to be presented
here are characteristic of Hagan's discussion.

Logical support with no

corroborating research is drawn mainly from a discussion of stimuli
which are not veridical representations, i.e., caricatures, outline
drawings, and embedded contours.

Since none of these stimuli completely

duplicate the item they represent, it is proposed that the structure of
the light can provide the same information as the depicted stimulus
without providing the same stimulation.

This emphasizes the function of

the information in light as the determinant of perception, a conclusion
which is supportive of Gibson's theory.
A second area of discussion concerns the fact that a picture
contains at least two kinds of information:

information which is a
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representation of something else, and information which indicates that
the stimulus is a picture.

An example of how this issue is approached

can be seen in the consideration of viewing a picture from a vantage
point which does not duplicate the original perspective.

Several

studies (Smith, 1958; Smith & Gruber, 1958) have shown that viewing from
an incorrect position does not destroy the recognizability of a picture
and that reasonably accurate depth estimates of objects in the picture
are still possible at acute angles.

Hagan interprets these results as

support for the concept of pictures conveying the invariant structure of
the stimulus array.

The predominant invariants so structure the light

that sufficient information is available for recognition.
Hagan surmises, after presenting the various research and logic
positions, that the Gibson position is able to explain much of the data
of picture perception.

Gibson's theory appears to be a concise explana

tion of how the environment provides information to the observer.

As

Hagan points out, mentalistic models can explain much of the same data,
but she believes that it is necessary to explicate the component struc
ture of the information in pictures before these hypothetical mental
structures are used in explanation.
In addition to the support offered by Hagan (1974), Gibson has
provided several post hoc analyses of results which he contends are evi
dence for his theory.

Gibson (1966, 1971) has argued that the percep

tion of ambiguous drawings and reversible figures can best be inter
preted in terms of his theory.

Initially, these anomalies seem to offer

difficulty for the information-based theory since light should contain
structured invariants which lead to one perception.

Gibson argues that

7
such drawings as the Necker cube or the fnces-goblet illusion transmit
counterbalanced or equivocal information which can give rise to differ
ent, even contradictory, perceptual experience.

That is, the structure

of the light is such that attention to one set of invariants results in
one perceptual experience and attention to other invariants forces
another.
A second analysis was designed to demonstrate Gibson's concept
of attention.

He (Gibson, 1971) had subjects view a mural and judge the

distance from their vantage point to various locations in the depicted
scene.

They were very accurate at reporting these apparent distances.

Then subjects were required to make a size judgment about the mural
itself and they were able to make such judgments very accurately.

Theo

retically the information to make both determinations was being trans
mitted by the light continually and it was only the requirements of the
subject to answer particular questions that forced focusing on different
invariants.

The Perceiver Approach

Hochberg (1972) has presented an interpretation of picture per
ception which focuses on the role of the perceiver.

The theory arises

directly from the contention that "most or all visual perception also
involves highly skilled sequential purposive behaviors" (Hochberg, 1972,
p. 63).

Hochberg points out that sequential behaviors in general, for

example, maze learning, typing, language production, suggest the exis
tence of some guiding structure which directs the various sequential
steps.

In the history of psychology this hypothesized structure has
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frequently recurred with a variety of names:

cognitive map (Tolman,

1948), plans (Miller, Galanter & Pribram, 1960).

The nature of sequen

tial behaviors is such that they must be monitored or tested at certain
points to determine that the sequence is being followed.

This is true

because sequential behaviors normally have a goal, a desired outcome
from the actions, and progress toward that goal must be maintained.

In

addition, because of their purposive nature, they are selective in that
only certain environmental information is relevant to their goal attain
ment.

These two aspects of sequential purposive behavior, goal direct-

edness and selectivity, are important in Hochberg's theory as the con
cepts of intention and attention respectively.
Two propositions are necessarily a part of the perceiver
approach to perception.

First, it is proposed that visual perception of

the world is an experience which results from the integration of succes
sive glances.

Thus, information about the world is extracted in a

series of episodic encounters and is mentally reconstructed into a per
ceptual experience.

This leads directly to the second proposition, that

of an active role for the perceiver.

The perceiver actively searches

the environment for information and, once it is obtained, actively uses
mental structures to manipulate and organize perceptual experience.
Based on these two propositions, picture perception can then be
considered as the construction of a phenomenal, perceptual experience
from the information available in the stimulus picture (Hochberg, 1970).
This experience is the result of integrating two types of information,
local features and a schematic map.

Local features are the contents of

a glance and are limited samples of an optic array.

The schematic map
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is the perceptual structure or image that is constructed from the
encoded and stored information from previous glances.

The contemporary

structure of the schematic map serves as the guidance structure for
future glances in an attempt to both confirm the existing structure and
to fill in missing sections.

This is accomplished by establishing an

expectancy about what should occupy a certain portion of the visual
field if the current schematic map is correct and then sampling with
glances to test this hypothesis.

Here can clearly be seen both the

intentional hypothesis-testing and attentional confirmation-seeking
components of the theory.
Thus when a person views a picture, an expected schematic map is
constructed with modifications occurring as local features from succes
sive glances, which confirm or disconfirm expectations, are encoded and
stored.

The perceiver is actively involved in obtaining information and

constructing a perceptual experience.

The information from the pictori-

ally represented scene allows construction of an experience which approx
imates that of viewing from the original station point, but incorporates
the bias of the perceiver.
Support for the Perceiver Approach to Picture Perception.

Hoch-

berg (1968) attempted to support the concept of local features using
logical arguments.

Consider first line drawings of apparently three-

dimensional figures, such as the Necker cube.

The arrangement of the

local features provide depth cues, indeed they provide several sets of
depth cues, such that depth can appear to change.

This apparent change

in depth suggests that when fixation is shifted from one portion of the
figure to another the local features change and result in a new set of

I
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depth cues which force a change in the phenomenal shape of the cube.
When the normally extant chunking of local features is disrupted by cut
ting a drawing into strips and showing them in succession, identifica
tion becomes extremely difficult.

Hochberg submits that this method

disrupts the processing of local features, thereby making these features
relatively ineffective as an unambiguous information source for use in
confirming expectations.
More effort has been given to demonstrating the utility of the
schematic map concept.

Hochberg (1962, 1975) demonstrated that separate

glances are not stored independently but are encoded as a part of a
remembered structure.

In one experiment (Hochberg, 1962) observers saw

small portions of a shape moving behind an aperture and were asked to
identify the shape.

The reports were very accurate despite the fact

that the time sequence was such that the limits of short-term memory
were exceeded.

When the presentation was speeded, it became very diffi

cult to identify the form.

Hochberg interprets this result as indi

cating that the retrieval of the relevant expectations for the next gaze
takes more time than was provided, thus prohibiting testing and modify
ing the schematic map.

That is, the exposures became merely a set of

local features with no encoding or storage.

Of interest is the fact

that at this rapid presentation rate it was not possible to bias the sub
jects but at the slower rate it was.

This is consistent with Hochberg's

notion that the schematic map is influenced by the perceiver but local
features are not.
Hochberg (1970) suggested that reversible figures provide an
interesting explanation for his hypothesis testing notion.

Such figures

11
as the Necker cube supply information which leads to several correct
possible schematic maps.

As each possibility is tested and confirmed

the phenomenal experience changes.

If perception is biased to see one

solution the other becomes substantially more difficult to perceive.
Thus, the perceptual experience of reversible figures changes because
different sets of cues are confirmed at any moment.

Comparison of the Theories

The processing of pictorial information as described by Gibson
and Hochberg begins in the same way and results in the same phenomenal
experience.

In both theories, input of information occurs through the

successive sampling of the optical array; a sample is described as the
visual field by Gibson and a glance by Hochberg.

The phenomenal experi

ence of the perceived picture is also the same whether it is called a
schematic map by Hochberg or the visual world by Gibson.

The similari

ties are in those parts of the theories which are confirmable by
observation of the perceptual process.
Divergence of the theories occurs in describing the mediation
between input and experience.

The major difference is Hochberg's inclu

sion of a mental structure which processes the information and con
structs the perceptual experience.

Gibson denies the necessity for this

mediating process and contends that the invariant structure of optical
information dominates the experience.

A clear distinction must be drawn

between the phenomenal experience components of the theories.

For Gib

son the phenomenal experience is the terminal point in the perceptual
process.

Hochberg, however, views the schematic map as an integral
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component of further processing and as such it functions as an inter
mediate step in the perceptual process.
For Gibson attention is the search for invariant information
which enables the perceiver to identify the contents of the scene.
Attention from this point of view is the selective economic use of diag
nostic features to recognize objects and events.

Hochberg conceives of

attention as the search for specific information to confirm the expecta
tions of the schematic map.

The specific information sought is a means

of testing the observer's mentally constructed experience rather than
merely identifying picture contents.

The distinction between the theo

ries here is the continued inclusion by Hochberg of a directive mental
structure which specifies the nature of the information to be sought as
opposed to the persistence of Gibson's reliance on the structure of
environmental information as the determinant of attention.
Hochberg infers that information is whatever is effective to
stimulate a schematic map and is effective in confirming the expecta
tions derived from that structure.

This view of information is flexible

in that the perceiver has a controlling role in constructing the sche
matic map and thus in defining sufficient information.

Information to

Gibson is a structural property of light which is not influenced by the
observer.
The influence of these theories on research has been mainly
indirect.

The seeming incompatibility of a mentalistic view like Hoch

berg 's with an empiricistic one like Gibson's has caused researchers to
take both positions into account when interpreting data.

Frequently

both theories can explain particular findings within their logic system.
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The reversible figures explanations presented earlier are a good example.
The theorizing in picture perception, as representative of perception in
general, has moved researchers in the direction of more direct testing
of the perceiver versus the information-based approach.

The Selection of Information from Pictures

The Hochberg and Gibson theories both acknowledge that only a
portion of information available in the environment is sampled at any
one time.

It becomes of interest, therefore, to investigate the nature

of the selection process, including the variables which affect the con
tent of a particular sample of the visual world, and how selection
changes as processing continues.

The major focus of the present

research was the investigation of the order in which different kinds of
information is processed.

That is, does a particular type of informa

tion have a priority in processing?

Information processing involves

both perceptual and memory functions.

It is assumed in this study, as

in most studies investigating early perceptual processes (Pachella,
1975), that memory does not vary across conditions and stimuli.

Thus

studies which have looked at selection as a perceptual phenomenon will
be reviewed.

An overview of memory with a discussion of the role of

memory in picture perception is presented by Klatzky (1975).
Receptor Orientation Studies.

Because of the presumed corre

spondence between receptor orientation and selective attention in the
visual system, eye movement recording has been a popular method of
studying picture perception.

There is a relatively consistent overall

pattern of fixations across subjects looking at the same picture but
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different patterns for different pictures (Antes, 1974; Buswell, 1935;
Mackworth & Morandl, 1967; Yarhus, 1967).

Several of these researchers

have attempted, both observationally and systematically, to determine
the factors affecting scanning patterns.
Yarbus (1967) recorded the eye movements of subjects on a range
of pictures and in a variety of viewing tasks.

For example, he recorded

the eye movements of the same subject on the same picture with six dif
ferent sets of instructions.

In each case the pattern and density of

fixations changed, reflecting the more selective search for information
specific to the question at hand.

Similarly, Yarbus has concluded from

the observation of many subjects on a non-directed visual exploration
task that people fixate more frequently on those portions of a picture
which give the maximum amount of information (Karpov, Luria & Yarbus,
1968).
Mackworth and Morandi (1967) confirmed Yarbus' observations in a
systematic manner.

They first determined the information value of each

1 inch by 1 inch portion of two 8 inch by 8 inch photographs.

Informa

tion was rated by showing subjects each of the portions, with no knowl
edge of the intact picture, and having them rate how easy it would be to
recognize on a different occasion.

An independent group of subjects was

shown the two pictures for ten seconds each and their eye movements were
recorded as they decided which of the pictures they preferred.

Fixa

tions tended to be densest on the areas rated as highly informative
while some low informative sections had no fixations at all.

Analysis

of the content of densely fixated portions revealed that these areas
contained unpredictable detail, particularly nonredundant contour.
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During the five successive two second periods of viewing there was no
change in the informativeness of locations fixated.

Thus, the subjec

tive rating of informativeness was predictive of the objectively
measured visual fixation pattern in a relatively nondirected scanning
task.
A recently reported study by Antes (1974) more closely examined
the location of fixations over time.

Using a unique method of dividing

a picture into informative areas based on fixation density rather than a
grid technique, he found that initial fixations were to high informative
portions of the picture.

This temporal relationship was not sustained,

however, over the twenty second visual exploration period.

Fixations on

informative areas were concentrated in the first few seconds followed by
a search of less informative areas.

This implies a very rapid evalua

tion of the picture content with this assessment in some way controlling
the pattern of visual search.
The influence of rated informativeness on the selection process
is not limited to receptor orientation studies.

To obtain informative

ness ratings of five pictures, Pollack and Spence (1968) used a proce
dure similar to that of Mackworth and Morandi, differing primarily in
that subjects saw the whole picture while rating the picture portions.
Different subjects were then assigned to three groups and performed a
task which required that they locate a target section in the intact pic
ture.

One group actually moved the target section over the picture, one

group had visual access to the target but could not move it, and the
third group was shown the target and had to remember it during search.
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For all groups search was better and number of errors lower when the
target was highly informative.
The studies presented so far suggest two conclusions.

First,

within a very brief period, probably prior to the first eye movement, an
evaluation is begun of the content of a picture which influences the
course of visual scanning.

This is consistent with Hochberg's idea of

the controlling mechanism, the expectational schematic map.

Analysis of

this conclusion in terms of Gibson's theory is precluded because the
first glance alone contains no invariant information, a precursor to an
evaluation of contents.

Second, rated informativeness is related to

visual exploration behavior, that is, the location of fixations on a
picture is at least partially determined by the informativeness of the
various portions of the scene.

These conclusions suggest the utility of

investigating the nature of processing very early in perception.

In

particular, the roles of the rated informativeness and pictorial context
require further elucidation.
be presented.

To these ends, two series of studies will

The first, by Biederman, focused on the importance of

context in the perception of pictures, including perception prior to the
first eye movement.

The second group of studies, conducted by Antes,

investigated the function of informativeness in determining recognition
accuracy.
The Biederman Studies.

Biederman (1972) centered his investiga

tion on the effect of meaningful context on the perception of real world
scenes.

He pointed out that most perceptual research has used construc

ted arrays which do not necessarily represent the typical perceptual
environment.

He therefore incorporated real world scenes into his study
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by using slides of common scenes as stimuli.

The method required sub

jects to view Intact pictures of the various scenes, which had previ
ously been divided into six equal sized sections.

A section was cued by

a bar marker before or after the stimulus was shown and the task was to
identify the object (from a set of four) which occupied the cued posi
tion.

Context, or what Biederman called coherency, was manipulated by

rearranging the six sections to destroy the meaningful context.
the slides were jumbled in this way, while half were left intact.

Half of
In

addition to coherency the experiment investigated the effect of cueing
the section to be probed before or after the presentation and the effect
of prior knowledge of which object would be in the picture.
Jumbling significantly reduced the accuracy with which objects
were recognized.

Both presentation of the cue prior to the stimulus

display and showing the object before the stimulus were significant in
improving performance, but all three effects appeared to be independent.
Thus, jumbling was effective even when the subject knew where and what
to look for.

This failure to bias the results by prior knowledge sug

gests that the effect of coherency seems to be at an early stage of pro
cessing for perceptual recognition, not merely an artifact of memory or
responding.
To further emphasize the role of coherency as a processing vari
able, Biederman, Glass and Stacy (1973) compared the speed of recogni
tion in jumbled and coherent scenes.

Subjects were shown an object and

were then timed as they judged whether that object appeared in a test
scene.

The role of context was also compared by having two types of

"no" slides.

Half of the no slides, "no-possible" contained an object
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for which the context of the scene was feasible but in which the object
did not appear.

For the remainder, the "no-impossihle", the context was

not logical for the object.

Obviously if the overall context mediates

perception, reaction time should be shorter for the no-impossible.
results indicated

The

significant effects for coherency, response cate

gory, and their interaction.

The jumbled slides were more difficult in

each response category with fastest recognition in the no-impossible
condition and slowest in the no-possible condition.
Biederman et al. tentatively interpreted these findings as con
sistent with a schematic map or schema model of picture perception.

The

stimulus picture causes a schema to be generated which is then tested
against the probe object.

In the no-impossible condition, performance

would be facilitated since the probe could immediately be rejected as
not possible in that scene.

The yes-condition would require a schema

search until the object was found, but since each yes was a "possible",
the schema should direct attention to the highest probability location.
No-possible probes would require that the entire stimulus be searched
before a no response occurs.

It is equally clear that jumbling would

increase reaction time by initially eliminating a coherent structure for
the schema and thus reducing the ability to predict where an object
would be located.
A third study (Biederman, Rabinowitz, Glass & Stacey, 1974)
involved two experiments concerned with the influence of coherency when
presentation times were too brief for an eye movement.

As before,

coherency was manipulated by comparing jumbled with intact stimulus pic
tures; presentation times in both studies were 20, 50, 100, 300, and
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4000 milliseconds (msec).

Experiment 1 required subjects to view both

types of slides for the various durations and then to choose a label,
from a pair provided, which best described the slide.

The similarity of

the labels was varied to test the hypothesis that a schema which had to
be labeled with one of two similar labels would be more disrupted than
when the choice was between a dissimilar pair of labels.

At the short

est durations (20 and 50 msec) label similarity and jumbling had no
effect on responding but beginning at 100 msec there were significant
jumbling (coherent better than jumbled) and label similarity (similar
better than dissimilar) main effects.

The jumbled similar condition

resulted in particularly poor accuracy as would be predicted from a
schema model.
Since labeling a picture is partially a result of identifying
some objects in the scene, the second experiment used the procedure
described earlier (Biederman, 1972) to test subjects' ability to identi
fy objects following short exposure.

Subjects were able to identify

45-50% of the objects at 100 msec exposure and by 4000 msec accuracy
rose to about 90%.

Objects contained in coherent pictures were identi

fied more frequently than those in jumbled pictures.
From the findings of these two experiments, Biederman et al.
inferred the availability of two types of information following a brief
exposure.

A sample of the objects in the scene is identified and the

spatial relationship among these objects is used to construct a sche
matic representation.

Thus, a set of specific details as well as a gen

eral characterization of the scene are available.
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Biederman's three studies demonstrate that the coherency of the
context is important both for identifying detail in and providing a
label for a pictorially presented scene.

His data and conclusions are

consistent with a schema construction model of the type proposed by
Hochberg.
The Antes Studies. Antes (1976) has combined the Biederman
(1972) and the Mackworth and Morandi (1967) paradigms in a series of
studies to determine the effect of rated informativeness on recognition
accuracy in picture perception.

The first experiment used a recognition

task in which a subject saw an intact picture followed by a small pic
ture portion and judged if the small portion was a part of the preceding
picture.

The experiment focused on the role of the subjectively assessed

informativeness and location of the small picture section in making this
determination.
Pictures were divided into eight equal sections, four across by
two down, and a group of subjects ranked these sections on informative
ness.

A 64 item stimulus set was constructed with equal representation

at each of the eight locations of "most" informative sections and "least"
informative sections.

For half of the trials at each location, the

probe was from the stimulus item.

Probes for mismatch trials, those in

which the probe was not from the stimulus, were portions from the same
location and having the same rated informativeness as the probed section
in a different picture.
Subjects were shown the intact stimulus for 100 msec followed by
the probe.

They responded by rating how likely it was that the probe

was contained in the preceding picture.

Analysis of the accuracy of
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recognition indicated that high informative probes were recognized
easier in the periphery.

There was also an overall location difference,

with the superior performance on center sections.

A signal detection

analysis of the errors revealed a similar pattern of results for d_'
values; d_' is considered to be an index of the sensitivity of a subject
to the presence of a stimulus (Green & Swets, 1966).
action however, between informativeness and location.

There was no inter
The analysis of

the beta (6) values yielded only a significant informativeness effect; 6
is an indication of the criterion value on which the decision of whether
or not the stimulus contained a signal, with a large nay-saying bias on
high informativeness stimuli.

That is, subjects set their rejection

level at a level which resulted in errors of exclusion rather than
errors of inclusion.

The criterion shift between the high and low

informative probes was investigated by dividing the errors into misses
(match trials) and false alarms (mismatch trials) with a separate analy
sis for each.

The false alarms showed the same pattern as the total

errors but only the informativeness variable affected the misses.
Indeed there were significantly more misses for the high informative
probes than for the low.

Thus, subjective informativeness influenced

the perception of the stimulus pictures as measured by the accuracy of
recognition.
misses.

Of particular interest is the pattern of false alarms and

Probes of low informative sections yielded more false alarms

while high informative sections yielded a preponderance of misses.

Antes

interpreted these findings as evidence for the two types of information
processing described by Biederman et al. (1974).

Brief presentation of a

picture allows the subject to process some sample of objects or detail

2 2

and also to form an overall characterization of the picture.

When a

probe was shown In Antes' study, the subject could first search for any
of the objects identified in the stimulus presentation.

if none were

found, the next decision would be if the probe section was consistent
with the characterization and could have been in the stimulus picture.
Identifiable detail has been shown to have a higher probability of occur
ring in a high informativeness section of a picture (Antes & Stone,
1975).

Probes to low informative sections would result in more false

alarms since the decision would be based on the likelihood that the
probe was a part of the general schema of the picture.

Misses would be

more likely for high informative sections because it is unlikely that a
specific detail in the incorrect probe would be confused for the spe
cific detail in the stimulus picture.

Considered in Hochberg's terms,

the expectancy for a low informative section of the schema is more
likely to be erroneously confirmed by an incorrect low informative probe
than the expectancy for a high informative area is to be erroneously
satisfied by an incorrect high informative probe.
Because subjects seem able to identify objects in a briefly pre
sented picture and since the first eye movements are frequently to high
informative portions of the picture (Antes, 1974), the accurate location
of objects should be possible following a brief exposure.

The second

experiment investigated this hypothesis by showing for 100 msec an
intact picture (the stimuli from Experiment 1 were used) followed by a
section of that picture below the location of the original display.

The

task was for the subject to indicate on a response grid the section of
the original picture the probe had occupied.

Both the location (central
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better than peripheral) and informativeness (high better than low) vari
ables significantly affected the accuracy of localization, though these
effects appeared to be independent.

Incorrect responses tended to be to

adjacent sections suggesting that a general location was known.

To

explore the possibility that accuracy of localization, which was only
31%, would improve when the exposure duration was long enough to allow
eye movements, Experiment 3 was a replication of Experiment 2 with an
exposure duration of 500 msec.

Localization accuracy improved only

slightly, to 38%, with the lengthening of exposure.

Again, high informa

tive sections were more accurately placed than low and central more
accurately than peripheral; again there was no interaction between
informativeness and location.

A comparison of the results of the two

localization studies showed that the increase in accuracy was due to an
improvement in the high informative sections, with no change in the low
informative sections.
The results of Experiment 2 and 3 are consistent with the dis
cussion of Experiment 1.

Processing of specific detail, normally found

in high informative sections, results in more accurate localization than
the general characterization.

Antes suggested that picture perception

may result from two unique types of processing:

a fast, accurate and

detailed process and a slow, holistic and imprecise process.
The Antes studies support the importance of subjective informa
tiveness as a variable both in recognizing and localizing pictorial fea
tures.

High informativeness portions of a picture are easier to recog

nize and locate than low informative.

These results, including the con

cept of two types of processing, are in agreement with a schema model of
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picture processing.

In viewing a picture it is likely that the initial

set of expectations are those which lead to accurate recognition of
details or objects.

These expectations also lead to a general local

izing of these details within the picture.

Over time this should result

in a holistic experience with the details confirmed, a schema shaped by
the observer.

Statement of the Problem

The survey of the research leads to several conclusions.

People

have the ability to fixate informative portions of a picture within the
first few eye movements (Antes, 1974; Mackworth & Morandi, 1967).

Thus,

by the occurrence of the first eye movement sufficient processing has
taken place to guide fixation choices.

Prior to the first eye movement,

processing is influenced by the coherency of the stimulus picture
(Biedermen et al., 1973; Biederman et al., 1974) and by the informative
ness of the various sections of the picture (Antes, 1976).

It appears

that a hierarchy of processing exists such that sections which are
highly informative within the context of the picture as a whole are pro
cessed first.

This supposition is derivable from and indeed has been

predicted by Hochberg (1962).

It is also derivable from Gibson's posi

tion although it is not clear whether the definition of information
being used in this review is sufficiently consistent with Gibson's.
The present research was designed to determine if the processing
of pictorial information does proceed in a hierarchical manner from most
informative to least informative.
examine this question.

A recognition task was used to

Subjects were shown an intact stimulus picture,
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followed by a visual mask, and finally a small picture section.

The

task was to decide if the small section was from the original picture.
Both accuracy and the subjects' confidence in their response were mea
sured.

This is the method devised by Antes (1976) and described earlier.

Eight exposure durations were used and different subjects saw stimuli at
only one of these exposures.
The stimulus pictures had sections which varied along the three
levels of informativeness (high, medium and low) used in this study.
The hypothesis of a processing hierarchy was evaluated by observing the
changes in accuracy on high, medium and low informative sections at vari
ous exposure durations.

If the high informative sections of a picture

are processed first, then recognition accuracy should increase rapidly
as exposure duration lengthens.

Medium sections should elicit the next

fastest improvement with the slowest change occurring in the responses
to low informative sections.

The assumption here is that the processing

which occurs during a 10 msec exposure is the same as that which occurs
during the first 10 msec of longer exposures.

That is, processing

during a very limited exposure is assumed to reflect the processing
which occurs during the initial part of a longer exposure.

An addi

tional assumption is that the function of memory is constant across con
ditions and stimuli and what is being investigated is the early process
ing of pictorial information and not its subsequent storage and
organization.

CHAPTER II
Method
Stimuli
Stimulus Picture Set.

The 96 pictures used as stimuli and the

12 pictures used on practice trials were selected from a pool of 111
rated, color pictures described by Antes (1976).

The pictures were from

popular wildlife and nature magazines and depicted mainly landscapes and
still-life scenes.

The ratings were acquired by Antes by use of a pro

cedure which involved photographing each 10.2 cm X 15.2 cm picture with
a grid overlay dividing the stimulus into eight 5.1 cm X 3.8 cm rectan
gular sections.

Subjects were then shown the slides with the grid and

rank ordered the eight sections on the dimension "amount of information
conveyed".

By summing across subjects, pictures were categorized

according to the location of the section ranked 1 (high), the section
ranked 4 or 5 (medium) and the section ranked 8 (low).
Four pictures from each level of informativeness at each loca
tion were selected from this pool.

Thus, a 96-item stimulus picture set

was constructed which equally represented the three levels of informative
ness at each of the eight locations.
Comparison Stimulus Set.

Half of the trials in this recognition

task required a comparison stimulus from the immediately preceding
intact picture-match trials.

On the remainder of the trials the compar

ison stimulus was from another picture, not in the intact set-mismatch
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trials.

As indicated earlier, Antes chose comparison stimuli by match

ing the high and low informative sections with similarly ranked sections
from other pictures.

A problem not addressed by Antes' procedure is the

possibility that low informative mismatch probes may be more like low
informative target sections than high informative mismatch probes are
like high informative sections.

That is, between pictures low informa

tive sections may be more alike than high informative sections.

Given

the difference in the pattern of errors found by Antes in Experiment 1,
it was important to attempt to control for this possibility.
The mismatch comparison stimuli in this study were chosen on the
basis of their rated similarity to the section of the intact picture
which had been rated as high, medium or low informative, the "target"
section.

Four randomly selected probes from a separate pool of 800 were

assigned to each of the 96 pictures in the intact set.

A group of 32

undergraduate volunteers (12 male) rated the similarity of each of the
four potential mismatch comparison stimuli (mismatch "probes") to the
target section.

The target section was shown by presenting the intact

picture with the grid overlay, the stimuli used by Antes to obtain the
original ratings of informativeness.

The similarity of each potential

probe to the target section was rated on a scale from no similarity (0)
to identical (99).

A criterion range of 20-25% similarity rating was

established for selecting a probe for use on the mismatch trials.

The

mean similarity for probes to high, medium, and low informativeness sec
tions was computed by summing across subjects and was found to be 23.5,
24.3, 22.4, respectively.
shown in Appendix A.

The similarity ratings of each probe are

Thus, the 96 item set of stimuli contained an
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equal number of trials which had the probe from the stimulus picture and
trials which had the probe from the selected mismatch probe.
The Order of Presentation.

The order of presentation was the

same for all subjects and was designed to allow consideration of the
changes in performance between the first half of the experimental trials
and the second half of the trials.

An equal number of match and mis

match trials occurred at each location in each half.

The order of pre

sentation was randomized within each half of the experimental trials.
The order was restricted by the prohibition of two consecutive trials
which probed the same location or the same level of informativeness.
Further, a three trial limit was placed on the consecutive occurrence of
match or mismatch trials.

Subjects

The subjects were 112 (56 females) undergraduate volunteers,
mainly freshmen and sophomores, from the University of North Dakota.
All of the subjects were enrolled in Introduction to Psychology and
received course credit for their involvement.

Fourteen subjects (7

female) were randomly assigned to each of eight groups, one group at
each exposure duration.

Participation was restricted to those who

reported normal vision without glasses or those whose vision was cor
rected with contact lenses (10 males and 12 females).

All subjects were

screened for visual acuity with a maximum deviance of 20/25 established
as a criterion.

In addition, the participants were screened for color

blindness using the H - R - R Pseudoisochromatic Plates (Hardy, Rand, &
Rittler, 1957) and all showed no weakness on the screening series
recommended for this device.
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Procedure

Each subject was seated at a table with chin resting on a sup
port and facing a rear projection screen approximately 100 cm from the
eyes.

On a signal from the experimenter, the subject focused on a fixa

tion dot centrally located on the screen.

The subject was instructed to

watch the screen where an intact picture would be presented, followed by
a patch of color, and finally a portion of a picture (a copy of the
instructions appears in Appendix B).

The task was to decide if the por

tion of a picture came from the intact stimulus.

When a decision was

made, the subject was told to make both a Yes-No response, to indicate
whether the probe was from the stimulus picture, and a 1 - 7 rating of
confidence in the Yes-No response.

The intact pictures were presented

for the group appropriate exposure duration, either 10, 30, 50, 75, 100,
150, 300, or 1000 msec, followed immediately by a 100 msec presentation
of a visual noise mask.

The mask was included to stop processing (Sper

ling, 1963) and limit the time of stimulus availability to the exposure
duration by eliminating any persistent visual image or icon (Neisser,
1967).

The mask was constructed by cutting unused probe sections into

small pieces and photographing them in a random display.

The mask was

large enough to completely cover the area of the stimulus picture pre
sentation, being 25° horizontally and 15° vertically.

Finally, the

probe was presented immediately following the mask for 3 sec.

The inter

trial interval was approximately 30 sec during which the subject made
the two responses.

There were a total of 108 trials with 12 practice

trials preceding the 96 experimental trials.
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The intact pictures subtended 20° of visual angle horizontally
and 13° vertically, while the probes subtended 5° horizontally and 6.5°
vertically.

The probe was always presented in the same location on the

screen as the target section.
The experiment was performed under photopic viewing conditions
with normal room illumination.

The room, which was eight feet by fifteen

feet, was isolated from distracting noise.

It contained only a metal

storage cabinet, in addition to the equipment necessary for the
experiment.

Data

There were available for each subject 108 responses on both the
accuracy and confidence measures.

The first 12 trials were practice and

were not included in any analysis; thus, all analyses were based on the
responses to the 96 experimental trials.

The accuracy measure was used

to construct a total correct score, as well as scores for trials where
the probe was from the intact stimulus picture (match trials) and a
score for trials where the probe was not from the intact stimulus pic
ture (mismatch trials).

Likewise, the confidence ratings were summed

for all experimental trials to obtain a total confidence score, and
scores on match trials and mismatch trials.
The major analyses were conducted using the analysis of variance.
Information and location were repeated measures of the same subjects.
The informativeness variable had three levels (high, medium, and low)
which had been defined by the subjective ratings obtained by Antes
(1976).

Location was considered by designating the two picture sections
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at the extreme right and the two sections at the extreme left as periph
eral locations and the inner four sections as central locations.
tion and sex were between-subject variables.

Dura

For clarity, tables in the

text report only F-ratios and degrees of freedom.

Appendix C contains

the sums of squares and degrees of freedom for each F-ratio presented.
All internal comparisons were made using the Newman-Keuls procedure
described by Winer (1971).

CHAPTER III
Results
Accuracy Scores
Table 1 presents the mean accuracy scores at each duration.

As

can be seen the overall percent correct was 72.3 across all subjects and
ranged from 50.0 at 10 msec (50% was chance) to 90.5 at 1000 msec.

Table 1
Means for Yes-No Accuracy Scores at Each Exposure Duration
Informativeness

Location

Duration
(msec)

Percent
Correct

High

Medium

Low

Center

Periphery

10

50.0

15.3

17.6

15.1

24.6

23.5

30

53.9

18.5*

19.3*

13.9

26.1

25.6

50

65.3

20.5

23.0**

19.2

30.9

31.8

75

73.0

23.2*

25.4**

21.5

34.1

36.0

100

77.5

24.4*

26.6*

23.3

37.9

36.5

150

80.4

25.3

27.2**

24.6

39.9*

37.3

300

88.2

27.7

29.1**

27.8

43.4*

41. 2

1000

90.5

28.9

29.2

28.8

43.7

43.1

Overall

72.3

23.0

24.7

21.8

35.1

34.4

*indicates that the mean differed significantly from one lower
**indicates that the mean differed from two lower means
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The total scores were analyzed by a duration by informativeness
by location analysis of variance and a summary of this analysis is pre
sented in Table 2.

The significant duration effect reflected the

improvement in accuracy as the exposure duration lengthened (see Table
1).

Accuracy on the medium informativeness sections was superior to

that on both high (£<.01) and low (£<.01) sections and the high sections
were responded to more accurately than the low (£<.01).

Overall, cen

trally located probes were more accurately recognized than probes of
peripheral sections, and the interaction of informativeness and location
was also significant.

As Figure 1 shows, medium informativeness sections

were better recognized in the periphery than in the center (jK.Ol), but
for both high and low sections the center location was better than the
periphery (£<.01 for both).

Table 2
Summary of Informativeness by Location by Duration Analysis
of Variance for Accuracy and Confidence
F-Ratios
Confidence

df

Accuracy

Duration

( 7,108)

83.71***

20.62***

Informativeness

( 2,208)

50.13***

11.39***

Location

( 1,104)

4.50*

71.96***

I X L

( 2,208)

41.99***

26.45***

D X I

(14,208)

2.60**

3.62***

D X L

( 7,104)

2.54*

3.61**

D X I X L

(14,208)

1.49

3.94***

Effect

*£<.05
**£<.01
***£<.001
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Duration significantly interacted with both informativeness and
location, and these interactions, shown in Figures 2 and 3, were subse
quently analyzed by a series of informativeness by location analyses of
variance at each duration.

Table 3 is a summary of these analyses pre

senting F-ratio values for each variable and interaction.
the main effects in each analysis are shown in Table 1.

The means for
The significant

informativeness effect in each case duplicated the superiority of the
medium informativeness sections found in the overall analysis of vari
ance (see Figure 2).

The accuracy on high informative sections, however,

only exceeded that on low sections at 30 msec and 75 msec exposure dura
tions.

The interaction of duration and location, shown in Figure 3,

resulted from the significant divergence of the center and periphery
accuracy scores at 100 and 300 msec and their subsequent convergence at
1000 msec.

Table 3
Summary of Analyses of Variance for Yes-No
Accuracy Scores at Each Duration
F Ratios
Duration

Informativeness (I)
df=2,26

10
30
50
75
100
150
300
1000

2.85
20.82***
7.17**
18.02***
7.59**
8.08**
4.49*
0.35

*£<.05
**£< .01
***£<.001

Location (L)
df=l,13
1.03
0.49
0.49
3.87
2.39
6.02*
7.54*
0.97

I X L
df=2,26
1.84
0.50
9.78**
15.79***
16.62***
15.12***
8.98**
3.93*
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The overall results from the analyses of the accuracy scores
were very consistent.

Medium informative sections were more accurately

recognized than either high or low sections and high informative sec
tions were recognized better than low sections.

While across durations

centrally located sections were recognized better than peripheral, the
medium informativeness sections were easier to recognize in the periph
ery and high and low sections were better recognized with central pre
sentations.

Confidence Scores

Table 4 presents the means of the confidence scores by duration
for informativeness and location.
scores was 96

The minimum possible total confidence

and the maximum was 672 and this indeed was the range of

scores obtained.

The duration by informativeness by location analysis

of variance which revealed that all main effects and interactions were
significant, is summarized in Table 2.

Subjects were more confident in

their decisions with increasing exposure duration and when the probed
section was centrally located.

The overall informativeness effect

resulted from responses to medium informativeness sections being rated
more confidently than responses to low informative sections (j k .01),
although neither differed from the confidence on high informative sec
tion responses.

The interaction of informativeness and location

revealed that centrally located sections generated responses which were
more confidently rated than peripheral sections for both high and low
(j3<.01 in both instances) informative sections; confidence on medium
informativeness sections did not differ as a function of location.
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Table 4
Means for Confidence Ratings at Each Duration

Duration
(msec)

Mean
Confidence
Rating

High

10

259.9

85.3

85.2

89.4

133.1*

126.7

30

299.9

100.7

97.6

101.6

55.1*

144.8

50

350.6

117.9*

121.6*

111.1

181.9*

168.7

75

405.9

133.6

143.1**

129.1

207.4*

198.5

100

422.8

139.8

146.8**

136.2

211.9

210.9

150

459.1

154.3

155.8

149.0

238.9*

220.1

300

521.4

172.1

176.4

172.9

270.6*

250.9

1000

562.3

191.6*

186.0

184.6

283.5

278.8

Informativeness
Medium
Low

Center

Location
Periphery

^indicates that the mean differed significantly (£<.05) from one lower
mean
^indicates that the mean differed (£<.05) from two lower means

The interactions of duration with informativeness and location,
and their three-way interaction, were observed by considering the pat
tern of results for separate informativeness by location analyses of
variance at each duration.
Figures 4 and 5.

These analyses are summarized in Table 5 and

Considering the location analyses first, subjects were

more confident in their responses to central probes at all durations
except 100 and 1000 msec.

The informativeness variable was significant

at 50, 75, 100 and 1000 msec, with the effect of informativeness changing
as the exposure duration increased.

Very short durations (10 and 30

40
msec) showed no difference, slightly longer exposures showed that medium
section responses were rated most confidently (50, 75, 100 msec), and at
the longest duration the high informative sections produced the most
confident responses.

The interaction of informativeness and location

showed the same pattern as this interaction in the overall analysis of
variance at the 75 msec duration and beyond.

There was no interaction

of informativeness and location, however, at 10, 30, or 50 msec.

Table 5
Summary of Analyses of Variance for Confidence
Scores at Each Duration

F Ratios
Duration
(msec)

Informativeness
df=2,26

Location
df=l,13

I X L
df=2,26

10

1.73

6.09*

1.43

30

0.96

17.46**

0.32

50

6.70**

22.14***

1.52

75

8.26**

5.20*

12.40***

0.06

14.53***

100

15.05***

150

2.33

19.68***

11.71***

300

1.49

33.70***

4.08*

1000

*£<•05
**£<.01
***£<.001

3.93*

2.20

4.44*
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Mean confidence score for location at each duration.
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An overview of the confidence rating results shows that
responses to medium informativeness sections were rated more confidently
than responses to low sections, but did not differ from the responses to
high informativeness sections.

However these effects depended on the

exposure duration and the above pattern was evident only for the inter
mediate exposures.

Across all durations location seemed to have more of

an effect than informativeness on confidence.

Responses to centrally

located sections were more confidently rated than those to peripherally
presented sections.

The interaction of location and informativeness

followed a consistent pattern.

For high and low informative sections,

central presentation responses were more confidently rated while periph
eral locations resulted in greater confidence for medium informativeness
sections.

Summary of Accuracy and Confidence Scores

Considering the results from the accuracy analysis with those of
the confidence ratings analysis, there are several consistent patterns
of results.

Medium informativeness sections were more accurately recog

nized and more confidently rated than high or low informativeness sec
tions.

When the results are considered at each duration, this informa

tiveness effect was more prominent for the accuracy scores than for the
confidence ratings; that is, informativeness affected performance more
than the subjective assessment of performance.

The location of the sec

tion was also a significant variable in both sets of analyses with cen
tral locations having higher accuracy scores and better confidence
ratings.

At each duration the confidence ratings were more influenced
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by location than were the accuracy scores, as can be seen by comparing
Table 3 with Table 5.

Thus, subjects were more confident on centrally

located sections even though their performance was not usually different.
Finally, the interaction of informativeness and location, con
sidered in the overall analyses of both accuracy and confidence, as well
as in the analyses at each duration followed a consistent pattern.

Cen

trally presented high informativeness sections resulted in greater accu
racy and more confident ratings than peripherally presented high informa
tive sections.

This was also the case for the low informative sections,

but responses to medium informative sections were better with peripheral
presentations on both measures.

Match and Mismatch Trials

The method used in this research required two types of trials:
match trials wherein the probe was from the intact stimulus picture and
mismatch trials when the probe was not from the intact stimulus picture.
The responses on these two types of trials were summed separately to
construct a total match score and a total mismatch score.

The mean

accuracy for total match scores was 34.62 and for mismatch scores was
34.84, and the difference between these means was not significant, _t
(112) = .321.

The means of the confidence means, 215.22 for match

trials and 194.99 for mismatch trials, did differ significantly, t_ (112)
= 7.30,

< •001.
The same duration by informativeness by location analysis of

variance as was used for considering the total scores was performed sepa
rately for match and mismatch scores on both accuracy and confidence.
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Summaries of these analyses are presented in Table 6.

Analyses of the

match trials yielded the same results for accuracy and confidence as the
overall analyses described earlier.
6 with Table 2.)

(Compare the bottom panel of Table

The analysis of mismatch trials revealed a difference

between accuracy and confidence responses.

Location produced no signifi

cant effect for accuracy scores but was highly significant for confi
dence.

The reverse was true for informativeness; the confidence scores

showed no effect but differences on accuracy scores were highly reliable.
This difference between the effects of informativeness and location on
both accuracy and confidence was consistent across durations.

Duration

did not significantly interact with informativeness on confidence
responses nor did duration interact with location on accuracy.

These

interactions can be seen by the separate informativeness by location
analyses of variance at each duration shown in Table 7.

There were no

durations at which location affected the accuracy on mismatch trials or
where informativeness affected confidence.
For accuracy, the interaction of informativeness and location on
the mismatch trials was significant only at 50 and 150 msec.

Confidence

responses resulted in a significant interaction at 75, 100, 150 and 1000
msec.

On both measures, the high informative sections had higher scores

for central presentations than for peripheral presentations and the medi
um sections had higher scores on peripheral.

Thus the mismatch trials

appear to represent a difference in responding from that of the match
trials.

Match trials duplicated the overall analyses for both accuracy

and confidence.

The mismatch trials, however, resulted in a location

effect only on confidence and informativeness effect only on accuracy.
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Table 6
Summary of Duration by Informativeness by Location Analyses
of Variance for Accuracy and Confidence
on Match and Mismatch

F1 Ratios
Effect

df

Confidence

Accuracy

Mismatch
Duration

( 7,104)

28.93***

Informativeness

( 2,208)

27.53***

Location

( 1,104)

3.41

I X L

( 2,208)

9.44***

9.51***

D X I

(14,208)

1.96*

1.48

D X L

( 7,104)

0.69

2 .10*

D X I X L

(14,208)

1.41

2 .93 ***

19.15***
0.80
25.77***

Match
Duration

( 7,104)

35.84***

19.41***

Informativeness

( 2,208)

30.76***

17.88***

Location

( 1,104)

24.14***

42.71***

I X L

( 2,208)

40.78***

18.07***

D X I

(14,208)

2.56**

5.04***

D X L

( 7,104)

3.07**

3.62**

D X I X L

(14,208)

1.67

3 .55***

*£<.05
**£<.01
***£< .001
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Table 7
Summary of Results of Location by Informativeness Analyses of
Variance at Each Duration for Match and Mismatch Trials on
both the Accuracy and Confidence Measures
Accuracy

Duration
(msec)

I

L

Confidence
I X L

I

L

I X L

Mismatch

10

**

NSa

NS

NS

NS

NS

30

***

NS

NS

NS

**

NS

50

**

NS

*

NS

NS

NS

75

*

NS

NS

NS

NS

**

100

NS

NS

NS

NS

NS

*

150

NS

NS

*

NS

**

*

300

NS

NS

NS

NS

**

NS

1000

NS

NS

NS

NS

*

*

Match

10

NS

NS

NS

NS

*

NS

30

***

NS

NS

NS

NS

NS

50

NS

NS

***

***

**

NS

75

***

**

***

**

*

**

100

***

*

***

■ k ' k 'k

NS

***

150

**

***

***

NS

**

***

300

**

***

***

*

***

NS

1000

NS

*

NS

NS

NS

NS

aNS indicates that the effect or interaction was not significant.
*£<.05
**£<.01
***£<.001
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First Half of the Experimental Trials
Compared with the Second Half

The order of presentation of the pictures during the experi
mental trials was arranged such that comparisons could be made between
the responses in the first half of the trials and responses in the sec
ond half.

Table 8 presents the summary of duration by informativeness

by location by trials (first half, second half) analyses of variance for
both accuracy and confidence.

Since these analyses resulted in exactly

the same computations of main effects and interactions for informative
ness, location and duration as when these variables are analyzed alone,
only the trials main effect and interactions with the trials variable
will be discussed.
The accuracy of recognition improved significantly in the second
half of the experimental trials as compared with the first half, and
this improvement was evident at each exposure duration except 10 msec.
The interaction of trials and location revealed that central locations
were recognized better than peripheral (£<.01) on the first half of the
trials but there was no difference on the second half.

Responses to

probes at both locations did improve significantly between halves
(jjc.OI).

The trials by informativeness interaction reflects a large

increase in accuracy for high informative sections responses (jdc.OI) but
no such increase for medium or low sections.

The interaction of loca

tion and informativeness described for accuracy earlier was found for
high and medium section responses.

Low informativeness sections were

responded to more accurately at central locations in the first half
(£<•01) but there was no difference in the second half.
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Table 8
Duration by Informativeness by Location by Trials Analysis
of Variance for Accuracy and Confidence
F Ratios
Effect

df

Accuracy

Confidence

Duration

( 7,104)

83.73***

20.62***

Trials

( 1,104)

32.63***

13.88***

Informativeness

( 2,208)

50.13***

11.39***

Location

( 1,104)

4.50*

D X T

( 7,104)

2.25*

1.23

D X I

(14,208)

2.60**

3.62***

D X L

( 7,104)

2.54*

3.61**

T X I

( 2,208)

20.75***

T X L

( 1,104)

6.49**

I X L

( 2,208)

41.99***

D X T X I

(14,208)

1.35

D X T X L

( 7,104)

1.98

D X I X L

(14,208)

1.49

T X I X L

( 2,208)

10.93***

D X T X I X L

(14,208)

<1 . 0

71.96***

16.86***
<1 . 0
26.45***
1.75*
<1 . 0
3 .94***
40.60***
5.76***

*£<. 05
**£<•01
* * * £ < .0 0 1

Confidence increased significantly from the first half of the
trials to the second half.

As with accuracy, the informativeness by

trials interaction is based on an increase in the confidence for high
informativeness responses (£<.01), but no change for low and medium
informativeness responses.

Neither the trials by location nor the
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duration by trials by location interaction were significant.

The trials

by informativeness by duration interaction suggested that the second
half confidence was greater for high informativeness responses at all
durations.

While the same was generally true for medium and low inform

ativeness responses, the first half trials resulted in more confidence
at 30 and 50 msec for medium sections and at 50 and 1000 msec for low
informativeness sections.

The trials by informativeness by location

interaction showed that confidence was higher for second half trials on
centrally located high informativeness sections but did not change for
peripherally located high sections.

For medium and low sections, on the

other hand, the central location produced no change in confidence while
in the periphery the second half trials received higher ratings.

Sex of Subjects

The duration by location by informativeness analysis of variance
for each measure was recalculated with sex included as a fourth variable.
Sex of subject had no significant effect on accuracy, J? (1, 96) = 0.80,
or confidence,

(1, 96) = 0.10.

In neither of the analyses were there

any interactions of other effects with sex of subject.

Overall Summary of Results
Informativeness.

Probes of the medium informativeness sections

of the intact stimulus picture resulted in more accuracy of recognition
than probes of high or low informativeness sections.

This effect was

significant across durations and within durations and influenced respond
ing even at exposure durations where the total performance was at chance
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levels, i.e., 10 msec.

The effect did dissipate when the exposure dura

tion was long enough to permit extensive visual exploration, i.e., 1000
msec.
Confidence ratings, overall, were affected by informativeness
but an assessment at each duration showed the effect to be mainly at the
intermediate durations.

The difference between the effect of informa

tiveness on accuracy and the lack of an informativeness effect on con
fidence, appeared to be the result of responses to mismatch trials.
There were no significant effects from the informativeness variable on
the mismatch trials analysis of confidence scores, but there was a sig
nificant effect on accuracy scores for mismatch trials.

Both measures

were significantly influenced by informativeness on the match trials.
There was a significant improvement in the recognition accuracy
and the confidence in responding for high informativeness sections in
the second half of the experimental trials but there was no change in
the medium or low informativeness section responses.
Location.

The central presentation of probes caused subjects to

rate their responses more confidently than peripheral presentations.
Although central locations resulted in greater overall accuracy than
peripheral, this effect was found only in the first half of the experi
mental trials.

The analyses at each duration revealed only a weak

effect of location on accuracy, reaching significance only at 150 and
300 msec.

The difference between accuracy and confidence again appeared

to arise mainly from difference in the responses to the match and mis
match trials.
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Interaction of Informativeness and Location.

The interaction of

informativeness and location was significant for accuracy at all dura
tions of 50 msec and greater, and for confidence at 75 msec and longer.
The source of the interaction was consistently evident in the responses
to high and medium informativeness sections.

The high informativeness

sections were responded to most accurately and confidently when they
were located in the center of the stimulus picture.

The medium informa

tiveness sections produced better performance and more confidence with
peripheral presentations.

The interaction as described also was signifi

cant at the same durations for accuracy and confidence on the match
trials.

The mismatch trials resulted in an interaction at the same

durations only on the confidence measure.

Accuracy on the mismatch

trials was effected by the informativeness and location only at 50 and
150 msec.

CHAPTER IV

Discussion

The survey of research presented in the Introduction leads
directly to the proposition that processing the information from a pic
ture is a function of exposure duration and informativeness.

This study

used a recognition task to determine if processing proceeds hierarchi
cally from an initial concentration on the most informative parts of a
picture to a final encoding of the least informative sections.

Demon

stration of such a hierarchy would result from a differential improve
ment in recognition accuracy as exposure duration lengthened.

Rapid

improvement would occur on responses to probes of highly informative
sections, a moderate rate of improvement would be seen in medium inform
ative section probe accuracy and the slowest change would appear in
accuracy of responding to probes of low informative sections.

The

design was based on establishing an exposure duration short enough to
result in chance performance and a terminal duration of sufficient
length to allow performance for responses to all three levels of inform
ativeness to converge.
The results confirmed that accuracy of recognition did show dif
ferent rates of improvement as a function of informativeness, but sur
prisingly the best performance occurred when medium informativeness sec
tions were probed.

The probes of highly informative sections generated
53
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more accurate responding than low Informative section probes.

Perfor

mance at the 10 msec exposure duration was at chance level (50%) with
informativeness affecting accuracy of recognition at the durations from
30 to 300 msec.

The effect of informativeness was eliminated by the

convergence of accuracy at 1000 msec.

Thus, processing differences do

exist, but merely postulating a hierarchy based on informativeness does
not provide sufficient explanation for the present results.
A more adequate explanation is possible by closely examining
both the nature of the stimulus and the perceptual experience resulting
from the stimulus.

A theoretical framework which combines aspects of

stimulus approaches and perceiver approaches to picture perception
appears to be of use in understanding the present results.

Therefore,

before addressing the findings of this study directly, a model of pic
ture perception which melds aspects of both views will be presented.
The present model is a combination of a concept of stimulus encoding
proposed by Friedman and Bourne (1976) and the dual model of pictorial
information suggested by Biederman et al. (1973) and Antes (1976).

Stimulus Encoding

The Friedman and Bourne model of encoding information is based
on the levels of processing framework (Craik & Lockhart, 1972).

As

originally presented, the levels of processing model conceptualized
stages of processing as forming a continuum from physical/sensory to
cognitive/semantic.

In the early stages of processing, analysis is con

cerned with the physical nature of the stimulus, for example, color and
shape.

As processing progresses, gets "deeper", more cognitive factors
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such as name and meaning are extracted.

The depth of processing in a

particular situation is a function of processing time, attention, and
familiarity.

The contribution of Friedman and Bourne has been to trans

late the levels of processing concept into a model of picture processing
which they call the levels of information model.
The levels of information are the implicit structural aspects of
a stimulus picture which direct the information processing.

Because of

this structure, parts of the picture will be analyzed at different
levels of processing; that is, some parts will be analyzed physically,
some by their name, and some semantically.

These descriptive modes are

considered to form a continuum with different types of information
extracted at each depth of processing.

The deeper the level at which

the information is processed, the better the access to this for later
use.

Deeper levels function independently of earlier levels, making it

possible for conceptual information to be processed without physical
identification or naming.

Important here is the idea that the informa

tion structure of the stimulus determines the type of processing which
will occur.
The presentation of a stimulus picture initiates a separate pro
cess in addition to the levels of information analysis.

This process is

an "identification" of the stimulus at a very abstract level.

Identifi

cation is not used here as an indicant of recognition but rather denotes
the perceiver's tacit knowledge (Turvey, 1974) of the stimulus.

The

identification is immediate and may occur prior to or simultaneous with
the levels of information analysis.
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The levels of information concept is similar in logic to other
theories.

Reconsider the discussion of the Gibson and Hochberg theoret

ical positions (see the Introduction).

It was Gibson's contention that

the perception of a picture is determined by the structure of the light
available to the observer and requires no mental structure.

Hochberg's

position was that information from the environment is used to construct
an experience by immediately forming a schematic structure and testing a
series of hypotheses about its veridicality.

The levels of information

analysis offers a compromise account for these two positions.

Immedi

ately following the stimulus picture presentation, the subject has
tacit knowledge of the picture, a schema.

While the information is

extracted through the active search of the perceiver, the implicit
structure of the information determines the level of processing which
will occur.

Thus, a mental structure representing the stimulus picture

is hypothetically available, a necessary condition in the Hochberg
model, and information processing results in an elaboration of this
schema.

The information for this elaboration becomes available as a

result of processing based on the structure of the stimulus as Gibson
proposed.

Perceiver*s Experience

The perceiver does not directly experience the type of process
ing described thus far.

Rather, the experience seems to be of two types

of information, a dual model of information (Antes, 1976; Biederman et
al., 1973; Loftus & Bell, 1975).

A general characterization, perhaps

best described as a "sense of the picture", can be seen to be available
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as well as a set of names reflecting a sample of the Identifiable
objects in the picture.

The characterization is presumed to occur in a

crude form immediately and is more complete over time.

Also, the longer

the stimulus is present, the greater the number of objects which are
named (Biederman et al., 1973) and localized (Antes, 1976).
This dual information concept can be seen in another area of
research.

Trevathen (1968) reviewed anatomical, physiological, and

behavioral data and concluded that two distinct mechanisms are the basis
of primate vision.

Ambient vision results from inputs to the peripheral

parts of the visual field.

It is the source of spatial information and

provides a context for perception.

By contrast, focal vision is the

examination of detail in the high resolution foveal or central region.
The primary outcome here is information about detail in the center of
the visual field.

Neurophysiological data support

the anatomical segre

gation of information input from the two visual processing systems in
both primates (Butter, 1974) and humans (Trevarthen & Sperry, 1973).
Trevarthen emphasizes that the total visual experience is a result of
the synthesis of information.

While information may be encoded differ

entially depending on its location in the visual field, the experience
is of a consolidated visual world with identified objects.
The holistic characterization and the sample of identified
details appear to represent the perceiver's explicit knowledge of the
stimulus.

The experience of a picture as a totality is the result of

the combination of this information.

Whether the separation of informa

tion in this manner is based upon anatomical distinctions as Trevarthen
suggests or is the result of cognitive processes, the fact remains that
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a dual informational representation seems to be the perceiver's experi
ence of the picture.

Theoretical Synthesis

Having presented the levels of information model of the stimulus
and the dual information concept of the perceiver's experience, it is
now possible to conceptualize an approach to picture perception which
synthesizes both of these components of processing.

What is being

argued here is that both concepts accurately describe a different aspect
of the perceptual process and by combining both a more complete
description is derived.
Presentation of a stimulus picture results, theoretically, in the
formation of a characterization, a tacit identification.

Immediately

the perceiver has some sense of what was seen but may not be able to pro
vide a verbal description.

Simultaneously the various informational com

ponents of the stimulus are analyzed at the level of processing implicit
in their structure.

As the information is processed at the different

levels, it is used to verify and elaborate the characterization.

This

supplementation of the characterization is presumed to include the
incorporation of physical, name, and semantic information.

The Trevar-

then discussion would suggest that the identification of details, a
naming process, would be best at locations in the center of the visual
field, while contextual information would be more likely to be extracted
peripherally.

After some amount of elaboration the stimulus characteri

zation becomes sufficient for the perceiver to explicitly describe the
overall picture.

In addition the objects which have been processed at a
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naming level are available as identified details.

Thus, the type of

processing which occurs in picture perception is a function of the
implicit structure of the information from the stimulus.

The subject

experiences this analysis as a general characterization with identified
objects.
Parts of this explanation obviously originate in the theories of
Gibson and Hochberg.

The levels of information description is based on

the Gibsonian notion that the structure of the stimulus, as transmitted
by the structure of the light, dictates the course of information pro
cessing.

The present synthesis relies also on the use of information to

verify and elaborate a Hochberg type schematic representation of the
stimulus picture.

The observer’s experience, as both perceptual theo

ries describe, is of a continuous, complete scene, with the details
which have been recognized also available by name.

Thus, some components

of both theories which may appear at first to be antagonistic are incor
porated, and are necessary, for the present model.

The measure of this

synthesis, however, is how adequately the findings of the present study
can be explained.

Accuracy

Informativeness had a significant effect on the accuracy of rec
ognition in the present study.

The most accurate responses were to

probes of medium informative sections, followed by high informative sec
tion probes with the lowest accuracy occurring when low informative sec
tions were probed.

To explain these findings in terms of the synthe

sized model presented earlier requires an initial consideration of the
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contents of the stimuli.

High informative sections tend to contain

identifiable objects (Antes & Stone, 1975).

Low informative sections

frequently contain little specific information but rather are normally
comprised of background, such as sky or water.

The medium informative

sections appear to contain a combination of objects and background.
This distinction between the contents of the sections rated as being
either high, medium or low informative seems best illustrated by exam
ples.

Figure 6 shows two pictures from the intact stimulus set (numbers

58 and 50, respectively in Appendix A).

The grid overlay and letters,

used by Antes (1976) in obtaining the original informativeness ratings,
have been included for convenient reference.

The overlay and letters

were not present when the stimuli were presented to the subjects in the
present study.
In Plate 1 of Figure 6, the high medium and low informativeness
sections were F, D, and A respectively.

This picture provides a clear

example of the contrast between the contents of each section.

The high

informativeness section (F) contains mainly detail with some context,
the low informativeness section (A) is all background and the medium
informativeness section is a combination of detail and background.
Plate 2 of Figure 6 shows a different type of scene with the same con
tent factors.

In this picture, A is the low informative section and is

mainly background.

H is the high informative section, offering a vari

ety of detail but no clues to the context.

D is the medium informative

section and, as before, contains a combination of context and detail.
Assuming that the rated informativeness which differentiates the
picture sections as high, medium, and low is related to the informational
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Plate 1

Plate 2

Figure 6.

Two examples of slides from the stimulus set.

(In

the study, slides were in color but are presented in black and white
for reproduction reasons.)
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structure which determines processing level, the various sections should
be responded to with different accuracy.

Low informative sections nor

mally contain information which can only be described physically, for
example, by their color or their shape.

High informative sections con

tain identifiable objects and thus could be processed at the deeper
naming level.

The combination of detail and background provides the

possibility for establishing context, a categorical or conceptual level
of processing.

The most accurate responding should be to probes of the

section processed to the deepest level and the present findings of the
effect of informativeness are consistent with this explanation.
It was emphasized earlier that the perceiver's experience is not
of this tripartite analysis and therefore it is necessary to consider
the possible decision making process which might account for the main
effect of informativeness.

When a stimulus was presented the subject is

assumed to have experienced a characterization of the whole picture and
simultaneously identified some of the detail.

At the presentation of

the probe, then, the subject has two forms of information with which to
make a decision.
question sequence.

Maximum use of this information could result in a two
First the subject could test the alternative, "Was

the probe, or a feature of the probe from the stimulus picture?".
yes, the process stopped and an affirmative response was given.
question relies on the use of detail information.
apparent for this decision:

If
This

Two limitations are

only half of the trials were match trials

and only some sample of the details in a picture could be processed in a
particular exposure duration.

If the decision was that the probe did

not correspond to the detail available, the second alternative could be
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tested, "Could the probe have been from the stimulus picture?".

Clearly

the subject could in this way test the probe against the schema of the
stimulus picture and make maximal use of the characterization informa
tion.
The question, "Was the probe from the stimulus picture?", would
tend to result in accurate recognition of high and medium informative
sections because they both contain detail.

Resorting to the question of

"Could the probe have been in the stimulus picture?" would result in
accurate recognition of medium informative sections.

The low informa

tive sections contain information which contributes to the overall char
acterization and should be identified in a manner similar to the medium
informative sections.

The physical level of processing at which the low

sections are presumed to be analyzed could result, however, in a name
code.

The name is the referent for the general physical code (e.g.,

blue, square, big) and thus the low sections could also be responded to
in a manner similar to the high informative sections.

Whichever deci

sion is used to test low informative section probes, the fact that these
sections are not processed as deeply as the high or the medium should
result in poorer overall performance.
This explanation of the role of informativeness has ignored the
influence of location.

The differential processing as a function of

location suggested by Trevarthen will be directly addressed when the
interaction of informativeness and location is considered.

Before that,

however, it is necessary to assess the independent effect of the loca
tion variable.
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There was an overall tendency for centrally located picture sec
tions to be more accurately recognized than peripherally presented sec
tions.

At the central locations the identification is assumed to be

mainly details.

Thus the subject's decision question would be, "Was the

probe from the stimulus picture?".

On the other hand, in the periphery

the information is more contributory to the holistic characterization.
Since detail is not as easily identified, the question used to judge
probes of sections in peripheral location is most likely, "Could the
probe have been from the stimulus picture?".

Interestingly the effect

of location is mainly derived from responses to match trials.

Logically,

match trials would be most facilitated by the recognition of particular
detail, since the presence of recognizable detail would provide less
probability for error.

On mismatch trials the question, "Was the probe

from the stimulus picture?", must always be answered negatively if the
subject is to make a correct response.

This forces the use of the over

all characterization which would not be affected by central presenta
tions since this decision question does not rely on detail.

Thus, the

accuracy differences which resulted from location can be explained
within the synthesized model of picture processing.
The pattern of performance evidenced in the location by informa
tiveness interaction in the overall analysis resulted in superior per
formance for high and low informative sections presented in the central
locations as opposed to the peripheral locations.

In addition, medium

informativeness sections in the periphery were responded to more cor
rectly than those in the center.
explanation presented thus far.

This result is also amenable to the
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The superiority of the high informative probes in the center is
consistent with the synthesized model.

The high informative sections

contain detail, identifiable objects (Antes & Stone, 1975), and thus
require the acuity of foveal vision for maximum identification, a naming
processing.

High informative sections in the periphery were the most

difficult to recognize because detail is not easily recognized at periph
eral locations.

In terms of the decision process, it is easier to

decide that a detail was in the picture if it was presented at a loca
tion which it could be identified.

It is also more likely that the

detail which is identified will be recognized as not being in the probe
of central locations.
Medium informative sections, with the combination of detail and
context, should be recognized well at both locations.

When these sec

tions occur at central locations the objects they contain will be iden
tified.

Peripheral presentations should result in a semantic analysis

for context and, thus yield the best recognition since this is the
deepest level of processing.

The superiority of probes of medium sec

tions can thus be explained.

Additionally, the equality of high and

medium informative sections' recognition accuracy becomes clearer since
both are presumed to be processed to the same level, that is, a naming
level.
The low informative sections were also recognized better in the
center than in the periphery.

Recalling the discussion of the informa

tiveness main effect, it is possible that low informative sections are
processed to a physical level of analysis and that the physical level
may include a referent name.

Central presentation could facilitate the
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identification of one of the physical characteristics, color, and would
thus yield more nameable physical features.

This would account for the

slight advantage to the central locations.
The comparison of decision processes rests on the assumption of
a bias to use detail as a standard at central locations and the charac
terization of the picture as a comparator at peripheral locations.
port for this assumption can be drawn from several points.

Sup

Most promi

nent must be the fact that detail is not available in the periphery
(Geldard, 1972) and thus there is no opportunity to use detail as the
basis for decision at peripheral locations.

This forces a reliance on

the characterization for noncentral presentation decisions.

Evidence

for the prominence of the use of detail for central location responses
can also be seen in the discussion of the work of Trevarthen presented
earlier.
The explanation of the present results has used a model which is
a synthesis of two concepts:

levels of processing and dual information.

It has been suggested that the implicit informational structure of the
stimulus elicits processing to a particular level and the deeper the
processing the better the performance.

The perceiver experiences an

initial tacit identification, which is elaborated over time to form a
holistic characterization.

In addition a sample of the objects in the

stimulus picture are named and these names are also available to be
used in the decision process.

This experience results in a two-question

decision process, in part controlled by the location of the section
probed.
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Confidence

The results of the analysis of confidence scores follow the same
form as the accuracy scores.

Subjects were more confident on responses

to probes of medium sections than on responses to low sections but medium
section responses did not differ from responses to high sections.
Responses to probes to central locations received higher confidence
scores than responses to peripherally located sections.

Medium informa

tive section probes to the periphery were responded to with greater con
fidence than probes presented centrally, and high informative section
probes to the center were more confidently rated than probes to the
periphery.
The observations of interest on the confidence scores are to be
made when comparing match and mismatch trials.

There was a significant

difference between these two types of trials, with match trials receiv
ing the more confident ratings.

That is, subjects were more confident

when the correct response was yes than when the correct response was no.
The match trials resulted in main effects and interactions very similar
to the overall analysis.

The mismatch trials, however, presented a dif

ferent set of results.
Informativeness did not affect confidence on the mismatch trials,
though it was a significant effect on match trials.

Match trials corre

spond to the type of decision which subjects are experienced at perform
ing, i.e., looking for a particular item in the visual array and finding
it or confirming that a probe could have been in the stimulus picture.
That is, match trials represent a search, the correct outcome of which
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is a verification of the stimulus picture.
different decision pattern.

Mismatch trials result in a

It is uncommon for people to decide that a

stimulus was not and could not have been in the visual array.

Subjects,

then, have little or no experience with mismatch type trials and their
confidence in the responses on this type of trials was lower.

The

absence of an experientially established standard for judging confidence
on mismatch trials would account for the lack of an informativeness
effect.

Subjects have no better basis of judgment on medium informative

section probe trials than on high informative section or low informative
section trials.

The finding that informativeness did not interact with

duration is supportive of this interpretation, since the standard would
not exist at any duration.
The location effect on confidence is also illuminated by consid
ering the match versus the mismatch trials.
lack of a difference is informative.

In this case, however, the

The location effect appears to

show the influence of what Antes (1976) has called centration.

He sug

gested that when a subject views a picture, there is a tendency to per
ceive the contents of the picture as being more centrally located than
they really are.

The greater confidence for central rather than periph

eral locations is not surprising in light of this centration effect.

If

subjects tend to mislocate portions of the picture toward the center,
then they should report greater confidence when a central location is
probed.

That is, mislocation of information about the picture toward

the center should inflate the confidence the subject has in the response
to central sections.

Peripheral probes should seem more unfamiliar

because the whole picture is experienced as truncated toward the middle
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of the visual field and thus responses to probes of outer portions are
not rated with as much confidence as are central probes.

Increases In

exposure duration should reduce the amount of centration and thus reduce
the difference in confidence ratings.

The present study did in fact

find the superior performance on central probes which is predicted from
the centration effect.

This effect was reduced as the exposure duration

lengthened.
An alternative interpretation is simply that subjects are more
confident when detail is the basis for judgment, than when a characteri
zation is the primary basis for decision.

Working from the assumption

stated earlier that central presentations are assessed primarily by an
analysis of detail and peripheral presentations rely mainly on the
characterization, then the location effect could be merely the result of
more confidence when detail is used rather than when a characterization
is used.

The present data provides no convenient means for contrasting

the alternatives presented.

A Typical Trial

Perhaps the best way to summarize the positions espoused by the
synthesized model used for explanation of this study is to review how a
typical trial would be processed.

The subject is seated in a lighted

room with eyes focused on a spot centered on a rear projection screen.
An intact stimulus picture is presented, followed by a visual noise mask,
and finally a probe to be compared with the stimulus picture.
Upon the presentation of the stimulus picture, the information
in the picture is being processed.

Depending on the implicit structure
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of information it is either identified in physical terms, named, or used
to form a semantic analysis of the depicted scene.

The product of this

processing is an experience which includes both a "sense of what the
picture was about" and a sample of the details in the picture, particu
larly those in the center.

The onset of the probe causes the subject to

test the possibilities that the probe was or could have been from the
stimulus.

If the section being probed is in a central location, the

"Was the probe from the stimulus picture?" question is used first.

A

stimulus section probed in the periphery is approached by assessing if
it could have been in the stimulus picture.
When a decision is made, the subject responds either yes or no.
If the section probed was a medium informative one, rather than a high
or low informative section, the subject's response tends to be accurate.
The response is also more accurate if the probe was presented at one of
the central locations as opposed to the peripheral locations.

Location

and informativeness interacted in such a way that the subject's
responses would also be accurate if the section probed was a medium
informativeness section in the periphery or a high informativeness sec
tion in the center of the picture.

Confidence in the response is

greater if the probe was from the picture than if the probe was not from
the picture.
These interpretations clearly rest on two assumptions about the
way information is processed.

The first assumption is that a continuum

of processing underlies the perception of a picture.

This continuum is

accessed differentially by the content of the picture based on the
implicit level of information.

The second assumption is that a dual
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Informational model of how information is used can describe the experi
ence of the subject.

Both of these assumptions are supported by other

work (Antes, 1976; Biederman et al., 1973; Friedman & Bourne, 1976;
Trevarthen, 1968), as well as being consistent with the results of the
present study and thus seem both tenable and useful in describing the
processing which occurs when a picture is viewed.
Many questions remain about the processing of information as it
is reflected in picture perception.

Future research must address the

validity of the levels of information concept.

Evidence could come from

investigations which focus on the necessary conditions for the medium
informative sections to maintain their superiority at generating correct
responses.

These studies should include both a closer examination of

the nature of the contents of the stimulus sections which have been
rated as high, medium and low informative, and the converging study of
the nature of the perceptual experience which results from modification
of the context in which the sections occur.
Similarly, the dual informational model in the perceptual exper
ience needs to be further explicated.

The proposition of independent

mechanisms for focal and ambient vision (Trevarthen, 1968) could provide
a starting point for research in this area.

It is important to look

more closely at the content of the perceptual experience and to attempt
to determine if the dual model is an accurate description of the infor
mation which is available to the subject or merely an artifact of the
type of studies in which it is found.

Finally, it seems necessary to

form a better understanding of the relationship between the subject's
perception of several types of information and the processing which
leads to that perception.

APPENDIX A

Table 9

73

Table 9
Percent of Subjects Accurately Recognizing Probes of Each Picture
Including Similarity Ratings for Mismatch Probes

Location

Trial Trial Antes ______Exposure Duration (msec)______ % Simi10 30 50 75 100 150 300 1000 Total larity
Type
If
#

High
A
A
A
A
B
B
B
B
C
C
C
C
D
D
D
D
E
E
E
E
F
F
F
F
G
G
G
G
H
H
H
H

Match 45
Match 66
Mis
27
Mis
102
Match 33
Match 86
Mis
44
Mis
81
Match 52
Match 62
Mis
18
Mis
97
Match 32
Match 80
Mis
20
Mis
68
Match 17
Match 73
24
Mis
67
Mis
Match 25
Match 70
Mis
16
Mis
85
Match 56
Match 92
Mis
22
Mis
76
Match 34
Match 99
Mis
13
Mis
108

105
76
2
17
103
61
65
19
72
101
27
37
91
48
20
67
35
108
34
84
100
80
32
15
97
14
46
52
88
44
78
43

57
29
50
79
50
64
64
36
57
21
57
64
43
21
21
50
21
36
47
64
43
79
36
50
57
43
57
43
57
57
57
57

86
43
36
86
86
86
50
71
43
57
50
57
57
21
43
64
29
50
36
71
64
79
57
86
57
43
29
50
36
79
71
79

Medium
A
A
A
A
B
B
B

Match 21
Match 82
Mis
46
Mis
63
Match 30
Match 100
Mis
35

86
102
5
11
57
96
66

57
50
50
71
64
64
86

57
71
29
50
79
93
71

86
57
64
100
93
100
64
64
14
100
71
64
79
21
43
71
21
57
50
79
71
100
50
93
71
64
43
29
43
50
64
71

100 93 86 93 93
100 86 93 100 93
71 71 79 86 86
100 93 93 100 93
71 93 86 100 93
100 100 100 100 93
79 71 71 92 100
93 93 86 93 100
14 57 71 86 93
100 93 100 100 100
64 93 86 79 86
100 100 100 100 100
71 64 79 86 86
79 57 64 86 100
79 50 79 71 86
79 71 100 100 100
7
7 14 36 43
50 43 43 36 57
50 57 29 57 86
79 93 86 100 86
64 79 79 93 93
86 100 100 100 93
71 64 86 86 93
93 93 93 100 100
64 86 79 79 64
71 93 100 100 100
71 71 86 100 100
50 43 79 79 86
64 86 79 93 100
57 71 57 71 86
57 79 71 71 100
86 93 86 100 100

87
75
68
93
84
93
74
79
54
84
73
86
71
56
59
79
22
46
46
82
73
92
68
88
70
77
70
57
70
66
71
84

57 79 71 79 86 79
86 86 93 86 100 93
79 86 79 71 100 100
71 100 100 86 93 93
79 71 100 71 86 71
93 100 100 100 100 100
71 86 71 86 93 64

70
83
74
83
78
94
79

22.6
25.0

22.2
23.6

22.8
21.4

22.3
25.5

25.8
25.2

25.5
21.5

25.9
21.2

22.1
23.3

22.1
24.7

25.4
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Table 9— Continued

Location

Trial Trial Antes ______Exposure Duration (msec)______ % Simi10 30 50 75 100 150 300 1000 Total larity
Type
#
#

Medium
B
C
C
C
C
D
D
D
D
E
E
E
E
F
F
F
F
G
G
G
G
H
H
H
H

Mis
64
Match 59
Match 88
41
Mis
Mis
90
Match 54
Match 59
Mis
58
Mis
96
Match 50
Match 83
Mis
53
Mis
91
Match 57
Match 74
Mis
55
Mis
101
Match 42
Match 77
Mis
47
Mis
65
Match 38
Match 98
81
Mis
Mis
106

25
71
8
16
99
10
90
94
26
75
7
54
56
21
92
70
63
33
53
59
106
30
42
55
50

36
64
36
43
50
50
50
71
50
50
50
100
57
57
50
50
50
57
79
57
57
57
36
36
79

Match 19
Match 89
Mis
36
Mis
93
Match 60
Match 107
Mis
48
Mis
79
Match 29
Match 75
40
Mis
Mis
105
Match 43
Match 104
Mis
37
72
Mis
Match 14
Match 78
Mis
15

3
31
29
111
83
87
36
77
13
18
68
107
98
24
58
45
93
104
22

43
57
57
57
64
71
57
29
64
36
50
50
50
36
21
50
50
50
29

43 50 43 64 71 100 93
21
7 50 50 85 92
7
43 71 86 79 100 100 100
93 79 64 79 93 93 93
71 50 64 86 86 93 100
71 79 100 93 100 100 93
86 93 93 100 100 93 100
79 100 100 93 100 100 100
57 64 50 64 71 86 100
79 93 93 100 93 79 93
36 79 100 93 100 86 100
86 100 100 100 93 93 100
71 93 71 79 100 100 100
71 100 86 100 100 100 93
93 57 57 57 71 86 57
43 36 43 36 36 64 71
71 86 93 79 100 79 93
64 93 79 100 100 100 79
79 93 100 93 93 100 100
57 64 86 100 64 93 100
36 71 86 93 79 93 100
43 21 93 71 64 93 100
29 86 100 93 100 100 100
43 86 86 71 86 79 86
71 79 64 86 93 71 93

63
47
77
79
75
86
89
93
68
85
80
96
84
88
66
47
81
84
92
78
77
66
80
71
79

21
57
14
29
36
64
50
36
64
7
29
21
29
50
14
71
54
50
64

20
75
60
68
63
84
79
54
82
50
60
53
72
72
61
77
77
69
72

20.4

23.5
25.2

19.9
27.1

23.6
25.6

26.2
27.5

25.0
23.7

24.0
25.4

Low
A
A
A
A
B
B
B
B
C
C
C
C
D
D
D
D
E
E
E

7
79
43
64
43
86
71
50
86
36
57
71
64
79
57
71
85
43
71

7 14 14 14 36
86 86 79 79 79
57 64 43 100 100
57 71 86 93 86
43 71 79 86 86
64 93 100 93 100
71 100 93 93 100
50 43 57 86 79
71 93 93 100 86
36 29 64 93 100
50 50 79 79 86
64 50 43 43 79
71 79 86 100 100
57 71 86 100 100
71 64 79 93 86
57 93 79 100 93
64 64 93 93 100
93 71 79 79 86
86 86 64 79 100

20.9
22.3

20.3
27.0

26.2
25.8

26.3
22.9

22.4
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Table 9— Continued

Location

Trial Trial Antes
Type
#
#

10 30

Mis
71
Match 26
Match 84
28
Mis
Mis
87
Match 51
Match 103
Mis
39
Mis
94
Match 49
Match 95
Mis
23
Mis
61

36
29
50
64
29
79
71
14
57
29
57
64
43

% SimiExposure Duration (msec)
50 75 100 150 300 1000 Total larity

Low
E
F
F
F
F
G
G
G
G
H
H
H
H

23
74
41
82
39
81
79
4
75
109
49
110
89

79
21
43
50
43
79
50
36
36
57
29
50
36

57 86 79 86 100 86
29 43 36 36 64 86
29 71 93 100 93 93
79 93 86 86 86 100
64 100 93 100 100 100
93 100 93 93 100 100
50 93 86 93 100 93
71 79 86 100 100 100
43 64 86 79 93 100
86 86 93 86 100 100
57 71 100 86 86 93
57 71 57 64 71 79
36 50 57 64 93 86

76
43
71
80
78
92
79
73
70
79
72
64
58

21.7

15.3
17.1

20.3
23.8

25.0
20.6

APPENDIX B

Instructions to Subjects

Instructions to Subjects

This is an experiment in which we want to find out what you see
when you first look at a picture.

When I say ready, I want you to put

your chin against the chin rest and focus your eyes on this spot (POINT).
A picture will appear very briefly on the screen, followed by a
jumble of pieces of pictures, and finally a portion of a picture.
task is to decide if the portion was from the original picture.

Your
The por

tion will always appear in the same location as it appeared in the orig
inal picture.

Half of the portions are from the original; half are not.

When you have decided whether the portion is from the original
picture, mark Yes of No on your response sheet.
how confident you are in your decision:

Then I want you to rate

one - not-at-all certain; to

six - very certain.
Here is an example:
P-1).

rest your chin and focus on the spot (show

Now here is what you saw.
Remember, you are to watch for the picture, the jumble and the

portion, then decide whether the portion was from the picture, then rate
how confident you are in the selection.

It will help you to know that

half of the portions are from the original picture and half are not.
Please guess if you are not sure.
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APPENDIX C

Tables Presenting Sums of Squares and Degrees
Freedom for Analyses of Variance
Presented in the Text
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Table 10
Informativeness by Location by Duration Analyses
of Variance Sums of Squares for
Accuracy and Confidence

Sums of Squares
Effect

df

Accuracy

Confidence

Duration
Sub jects/Groups

7
104

3351.26
594.78

178270.19
128480.94

Inform
D X I
I X Subjects/Groups

2
14
208

236.82
85.89
491.28

653.41
1452.48
5964.75

Location
D X L
L X Subjects/Groups

1
7
104

9.52
37.57
220.24

2009.27
704.92
2903.79

I X L
D X I X L
I X L X Subjects/Groups

2
14
208

184.89
45.88
457.90

1447.78
1508.71
5693.46

Table 11
Informativeness by Location Analysis of Variance Sums of
Squares at Each Duration for Accuracy
Duration
150

55.29
37.71

39.31
67.36

24.67
39.67

9.07
26.26

0.74
27.26

1.71
45.95

8.68
29.16

4.76
25.91

16.30
35.20

11.44
19.73

0.76
10.24

47.79
63.55

43.14
35.52

36.31
29.02

53.24
45.76

16.88
24.45

17.17
56.83

10

30

50

Informativeness
I X Subjects/Groups

2
26

27.60
125.74

117.17
73.17

51.88
94.12

Location
L X Subjects/Groups

1
13

2.68
33.82

0.76
20.24

I X L
I X L X Subjects/Groups

2
26

11.64
82.36

4.60
120.40

75

300

1000

100

df

Effect

Table 12
Informativeness by Location Analysis of Variance Sums of
Squares at Each Duration for Confidence

50

Duration
100

1000

150

300

404.86
349.81

177.88
994.11

74.60
649.07

192.93
638.74

183.05
457.62

2.68
619.82

823.44
544.06

906.85
349.81

51.85
306.15

734.95
770.38

880.29
787.71

706.02
783.97

351.64
1120.68

132.07
386.93

df

10

30

Informativeness
I X Subjects/Groups

2
26

78.74
591.93

62.10
839.90

397.93
772.73

716.86
1128.47

Location
L X Subjects/Groups

1
13

94.43
205.91

246.86
183.81

403.05
236.62

I X L
I X L X Subjects/Group

2
26

47.79
434.88

16.29
659.04

87.45
749.88

Effect
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Table 13
Duration by Informativeness by Location Analysis of Variance
Sums of Squares for Accuracy and Confidence
on Mismatch and Match Trials

Effect

df

Sums of Squares
Accuracy
(Jont idence

Mismatch

Duration
Subjects/Groups

7
104

859.66
441.52

456.65.34
35436.26

Informativeness
D X I
I X Subjects/Groups

2
14
208

65.50
32.69
247.48

21.51
279.56
2808.92

Location
D X L
L X Subjects/Groups

1
7
104

5.01
7.14
152.86

419.58
239.98
1693.60

I X L
D X I X L
I X L X Subjects/Groups

2
14
208

23.95
25.05
264.00

271.75
586.22
2971.33

Match

Duration
Subjects/Groups

7
104

821.75
340.62

45449.86
34792.81

Informativeness
D X I
I X Subjects/Groups

2
14
208

64.33
37.48
217.52

460.51
908.18
2677.96

Location
D X L
L X Subjects/Groups

1
7
104

28.34
25.23
122.10

592.51
351.15
1442.84

I X L
D X I X L
I X L X Subjects/Groups

2
14
208

85.32
24.39
217.62

478.52
658.79
2754.66
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Table 14
Duration by Informativeness by Location by Trials Analysis of
Variance Sums of Squares for Accuracy and Confidence

_______ Sums of Squares______
Effect

df

Accuracy

Confidence

Duration
Subjects/Groups

7
104

1675.63
297.34

89135.13
64239.23

Trials
D X T
T X Subjects/Groups

1
7
104

47.25
22.80
150.62

616.14
382.22
4615.95

Inform
D X I
I X Subjects/Groups

2
14
208

118.41
42.95
245.64

326.70
726.24
2986.38

Location
D X L
L X Subjects/Groups

1
7
104

4.76
18.79
110.12

1004.63
352.46
1451.89

T X I
D X T X I
T X I X Subjects/Groups

2
14
208

45.06
20.47
225.81

548.36
399.14
3382.16

T X L
D X T X L
T X L X Subjects/Groups

1
7
104

6.86
14.67
109.81

10.71
85.73
1358.89

I X L
D X I X L
I X L X Subjects/Groups

2
14
208

92.44
22.94
228.95

723.90
754.35
2846.73

T X I X L
D X T X I X L
T X I X L X Subjects/Groups

2
14
208

22.16
11.68
210.83

1096.02
1088.82
2807.76

REFERENCES

REFERENCES

Antes, J. R. The time course of picture viewing.
mental Psychology, 1974, 103, 62-70.

Journal of Experi

Antes, J. R. Recognizing and localizing features in brief picture pre
sentations. Paper presented at the meeting of the Midwestern Psy
chological Association, Chicago, May 1976.
Antes, J. R., & Stone, L. A. Multidimensional scaling of pictorial
informativeness. Perceptual and Motor Skills, 1975, 4(), 887-893.
Biederman, I.

Perceiving real-world scenes.

Science, 1972, 177, 77-80.

Biederman, I., Glass, A. L., & Stacey, E. W. Searching for objects in
real world scenes. Journal of Experimental Psychology, 1973, 97,
22-27.
Biederman, I., Rabinowitz, J. C., Glass, A. L., & Stacey, E. W. On the
information extracted from a glance at a scene. Journal of Experi
mental Psychology, 1974, 103, 597-600.
Buswell, G. T. How people look at pictures.
Chicago Press, 1935.

Chicago:

University of

Butter, C. M. Effects of superior colliculus, striate and prestriate
lesions on visual sampling in rhesus monkeys. Journal of Compara
tive and Physiological Psychology, 1974, 8 7 _ , 905-917.
Craik, F. I. M., & Lockhart, R. S. Levels of processing: A framework
for memory research. Journal of Verbal Learning and Verbal Behavior,
1972, 11, 671-684.
Friedman, A . , & Bourne, L. E. Encoding levels of information in pic
tures and words. Journal of Experimental Psychology: General,
1976, 105, 169-190.
Geldard, F. A.
Gibson, J. J.

The human senses.
The visual world.

New York:
Boston:

Wiley, 1972.

Houghton Mifflin, 1950.

Gibson, J. J. The senses considered as perceptual systems.
Houghton Mifflin, 1966.

85

Boston:

86
Gibson, J. J.
4, 27-35.

The information available in pictures.

Leonardo, 1971,

Green, D. M. , & Swets, J. Signal detection theory and psychophystcs.
New York: John Wiley, 1966.
Hagan, M. A. Picture perception: Toward a theoretical model.
logical Bulletin, 1974, 81, 471-497.
Hochberg, J. The psychophysics of pictorial perception.
Communications Review, 1962, 1(), 22-54.

Psycho

Audio-visual

Hochberg, J. In the mind's eye. In R. N. Haber (Ed.), Contemporary
theory and research in visual perception. New York: Holt, Rine
hart and Winston, 1968.
Hochberg, J. Attention, organization and consciousness. In D. I.
Mostofsky (Ed.), Attention: Contemporary theory and analysis.
York: Appleton-Century-Crofts, 1970.

New

Hochberg, J. The representation of things and people. In E. H. Gombrich, J. Hochberg and H. Black, Art, perception, and reality. Bal
timore: The Johns Hopkins University Press, 1972.
Hochberg, J. Motion pictures, eye movements and mental maps: Percep
tion as purposive behavior. Paper presented at the meeting of the
American Psychological Association, Chicago, 1975.
Karpov, B. A., Luria, A. R., & Yarbus, A. L. Disturbances of the struc
ture of active perception in lesions of the posterior and anterior
regions of the brain. Neuropsychologia, 1968, ( > , 157-166.
Klatzky, R. L. Human memory:
Freeman, 1975.

Structure and processes.

San Francisco:

Loftus, G. R. , & Bell, S. M. Two types of information in picture
memory. Journal of Experimental Psychology: Human Learning and
Memory, 1975, 104, 103-113.
Mackworth, N. H., & Morandi, A. J. The gaze selects informative details
within pictures. Perception & Psychophysics, 1967, 2^, 547-551.
Miller, G. A . , Galanter, E., & Pribiam, K. Plans and the structure of
behavior. New York: Henry Holt and Company, 1960.
Neisser, V.
1967.

Cognitive psychology.

New York:

Appleton-Century-Crofts,

Pachella, R. G. The effects of set on the tachistoscopic recognition of
pictures. In P. M. A. Rabbitt and S. Dornic (Eds.), Attention and
performance V . London: Academic Press, 1975.

87
Pollack, I., & Spence, D. Subjective pictorial information and visual
search. Perception & Psychophysics, 1968, _3, 41-44.
Smith, 0. W. Comparison of apparent depth in a photograph viewed from
two distances. Perceptual and Motor Skills, 1958, £$, 79-81.
Smith, 0. W., & Gruber, H. Perception of depth in photographs.
tual and Motor Skills, 1958, 8^, 307-313.
Tolman, E. C. Cognitive maps in rats and men.
1948, 55, 189-208.

Percep

Psychological Review,

Trevarthen, C. B. Two mechanisms of vision in primates.
Forschung, 1968, 31, 299-337.

Psychologische

Trevarthen, C., & Sperry, R. W. Perceptual unity of the ambient visual
field in human commissurotomy patients. Brain, 1973, 9 6 547-570.
Turvey, M. T. Constructive theory, perceptual systems, and tacit knowl
edge. In W. B. Weirner & D. S. Palermo (Eds.), Cognition and the
symbolic process. New York: Wiley, 1974.
Winer, B. J. Statistical principles in experimental design.
McGraw-Hill, 1971.
Yarbus, A. L.

Eye movements and vision.

New York:

New York:

Plenum Press, 1967.

